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[Translation]. 

CENTRIFUGAL PROJECTING APPARATUS 

FIELD OF INVENTION 

The present invention relates to a centrifugal apparatus for projecting 
shots for a shot blast machine. Particularly, it relates to a mechanism to 
j prevent a cover for an impeller from being abraded. 

£ BACKGROUND OF THE INVENTION 
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dy Conventionally, liners are put on the inner side of a cover for an impeller, 
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so that they surround the impeller of a centrifugal apparatus for projecting shots 
for a shot blast machine to prevent the cover from being abraded. Also, the 
Q liners are divided into pieces and used for front and rear sides, right and left 
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ry sides, and an upper side. These sides are named based on the direction that the 

p impeller rotates. The pieces are also divided into small pieces. Thus there is a 

Iy? problem in that there are too many pieces. Japanese Utility Model No. 2506549 

discloses an improvement of the liners that are located at the front and rear sides. 
The liners are formed as U-shaped rain gutters as viewed from their 
cross-sections, so that the number of pieces may be decreased. 

When any piece of the liners is abraded, a new one replaces it. The 
pieces of liners are engaged by screws to the cover for an impeller. When they 
are replaced, those screws must be unscrewed to remove the pieces from the 
cover. Then, new ones replace those pieces. These replacements are 
troublesome. 

Because the pieces of the liners are screwed to the cover, the pieces tend 
not to closely contact the cover. Thus, those connections are easily abraded by 
shots. Thus, projecting members (shots) are projected out of the connections. 



Thus, the cover is also abraded. 

This invention has been conceived to overcome the problems referred to 
above. The object of this invention is to provide a centrifugal apparatus for 
projecting shots wherein liners that have been abraded can be easily replaced by 
new ones, and wherein shots are prevented from being projected through the 
connection between the pieces and the cover, so that the cover can be definitely 
prevented from being abraded. 

SUMMARY OF THE INVENTION 

Thus, the object is achieved by the centrifugal apparatus for projecting 
shots of this invention. The apparatus comprises an impeller, a cover for the 
impeller surrounding it, and a liner that is located within the cover. The cover 
is comprised of first and second-side cover components located at right and left 
sides, front and rear cover components, and a ceiling cover component that can 
be opened and closed. The finer can be screwed to the cover, so that it can be 
disengaged from it. The liner is comprised of first- and second-side liner 
components each having an opening through which the rotating shaft of the 
impeller can pass, front- and rear-side liner components that are U-shaped and 
that are pressed against the ends of the first- and second-side liner components 
and fixed on them, and liner components that are pressed against the upper ends 
of the first- and second-side liner components and the front- and rear-side liner 
components and fixed on them. 

Another concept of the centrifugal apparatus for projecting shots of this 
invention includes an impeller in which a hub, impeller-side plates, impeller 
blades, and a distributor are rotatably located on a rotating shaft, an impeller 
cover surrounding the impeller, and a liner. The impeller cover is comprised of 
first and second cover components located at right and left sides, front and rear 
cover components, and a ceiling cover component that can be opened and closed. 
The liner components can be screwed to the impeller cover, so that it can be 



disengaged from it. 

The liner components are comprised of first- and second-side liner 
components having openings through which the rotating shaft of the impeller can 
pass, front and rear side liner components that are U-shaped and that are 
pressed against the ends of the first and second-side liner components and fixed 
on them, a frame-liner component that is engaged with the upper ends of the 
first- and second-side liner components and the front- and rear-side finer 
components, and a ceiling-side liner component that can be engaged with and 
disengaged from the frame-liner component. A labyrinthine structure is located 
at the connecting surfaces between the ceiling-side finer component and the 
first-and second-side liner components. The labyrinthine structure has four 
portions bent along the direction of the projection of the projecting members. 
The ceiling-side liner can be pressed against the impeller cover by a fixing 
member located on the impeller cover, and fixed on it. 

A further concept of the centrifugal apparatus for projecting shots of this 
invention includes a protecting member for an impeller cover. The protecting 
member includes the impeller cover surrounding the front, rear, left, right, and 
ceiling sides of an impeller, first- and second-side liner components to protect the 
left and right sides of the impeller cover, front- and rear-side liner components to 
protect the front and rear sides of the impeller cover, a ceiling-side liner 
component to protect the ceiling side of the impeller cover, and a frame-liner 
component. The impeller cover comprises first- and second-side cover 
components having openings at the left and right sides, plate -like front and 
rear-side cover components at the front and rear sides, and a ceiling-side cover 
component that can be opened and closed at the upper side. The impeller cover 
is generally formed as a box shaped as a trapezoid. The first- and second-side 
liner components are generally shaped like trapezoids and have openings at the 
center through which the first* and second-side plates pass. The first- and 
second-side liner components are fixed on the impeller cover by screws. The 
front and rear-side liner components are formed as rain gutters that are 



U-shaped and inclined. The front-and rear-side liner components are pressed 
against and fixed on the right and left ends of the first-and second-side liner 
components by bolts that are passed through the front and rear plates of the 
impeller cover. A labyrinthine structure is located at the connecting surfaces ' 
between the ceiling-side liner component and the first and second-side liner 
components. The labyrinthine structure comprises four portions bent in the 
direction of the projection of shots. The frame-liner component is shaped as a 
loop that comprises a vertical plate to define an opening so that the upper ends of 
the liner components that are engaged, pressed, and fixed within the impeller 
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cover may pass through the opening. The frame-liner component is engaged 
with these upper ends. The ceiling-side liner component has a looped-projection 
formed along its periphery on its lower surface. The looped-projection is 
inserted into a U-shaped groove formed by the upper ends of the side-liner 
components and the vertical plates of the frame-liner component. The 
ceiling-side liner component is pressed down by a fixing member that is located 
on the impeller cover and fixed on the frame-liner component. 

BRIEF DESCRIPTIONS OF THE DRAWINGS 

Fig. 1 is a cross -sectional and vertical view of an embodiment of the 
centrifugal projecting apparatus of this invention. 
Fig. 2 is a view along the arrow A- A of Fig. 1. 
Fig. 3 is a view along the arrow B-B of Fig. 1. 
Fig. 4 is a view of a broken liner. 

DESCRIPTIONS OF THE PREFERRED EMBODIMENTS 

Based on Figs. 1-4 an embodiment of this invention is now explained. 
Fig. 1 shows a centrifugal apparatus for projecting shots. It also shows a plate 1 
of a cabinet that has an opening. A plate 2 has an opening. The plate 2 is 
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located on the plate 1 such that these openings coincide with each other. A 
bearing 3 is fixed on the upper surface of the base 2. The bearing 3 holds a 
rotating shaft. An impeller R is fixed by. a hub 4 to the end of the rotating shaft, 
and faces the openings. 

Based on Fig. 1 the impeller R is now explained. A first-side impeller 
plate 5 is fixed on the front side of the hub 4. The first-side impeller plate 5 is 
connected to a second-side impeller plate 5 A by a stay bolt so that spacing is 
formed between them. Many impeller blades 6, 6 are radially located between 
the first-and second-side impeller plates 5, 5Aand are engaged with and fixed on 
them. A distributor 7 is fixed on the first-side impeller plate. 5 within the bases 
of the impeller blades 6, 6. A control gage 8 is arranged on the outer surface of 
the distributor 7. The control gage is inserted into the opening of the 
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yy second-side cover component 21A and fixed on it. An opening of a nozzle 10 is 



connected to the control gage 8. The nozzle 10 is fixed on the impeller cover 20 



*** by a cramping member 11, as explained below. 

s 

P Next, based on Figs. 1, 2, and 3 the impeller cover 20 is explained. It is 
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jpy formed as a box shaped as a trapezoid. The bottom of it is open and arranged in 

01 

q line with the opening of the base 2, so that the impeller cover 20 can cover the 

"J impeller R. 

The front and rear side parts of the impeller cover 20 are the front- and 
rear-side cover components 20A, 20A (Figs. 2 and 3). At the right side of the 
impeller cover 20, the first-side cover component 21 is located (Fig. l). The 
first-side cover component 21 has an opening into which the bearing 3 is inserted, 
so that the outer surface of the bearing is engaged with the first-side cover 
component 21. At the left side of the impeller cover 20, the second-side cover 
component 21Ais located (Fig. 1). The second-side cover component 21Ahas an 
opening into which the control gage 8 is inserted, so that the outer surface of the 
control gage 8 is engaged with the second-side cover component 21 A. The upper 
part of the impeller cover 20 is a ceiling cover 22. The ceiling cover 22 can be 
removed by means of rotating cramp-type screws 23, 23 (Figs. 2 and 3), which are 
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put at the front and rear positions of the impeller cover 20. 

Based on Fig. 4, arranging and combining the side liner components are 
now explained. The first-side liner component 31 is screwed by screws 32, 32 
and nuts that are positioned at four up -and- down positions (as in Fig. 2) on the 
inner surface of the first-side cover component 2l(Fig. l). The first-side liner 
component 31 is shaped like a trapezoid. It has an opening at the center 
through which the first- and second-side liner plates 5, 5Acan pass. The 
second-side liner component 31Ais screwed through a horseshoe -like spacer 33 
by screws 32A, 32A and nuts on four up-and-down positions (as in Fig. 3) on the 
inner surface of the second- side cover component 2 1A. The horse shoe -like 
spacer 33 is used to adjust the distance between the second-side cover component 
21A and the second-side liner component 31 A. The second-side liner component 
31Ais shaped as a trapezoid and has an opening at the center through which the 
second-side impeller plate 5Acan pass. 

At the front and rear sides of the first- and second-side liner components 
31, 31A(the left and right sides in Figs. 2 and 3), the front- and rear-side liner 
components 34, 34A are located on the front- and rear-side cover components 20A, 
20Aof the impeller cover 20. The front- and rear-side finer components 34, 34A 
are U-shaped, like a rain gutter, and inclined (Fig. 4). 

The front and rear-side liner components 34, 34Acan be removed from 
the front-and rear-side cover components 20A, 20A. The front- and rear-side 
liner components 34, 34A are pressed against the front- and rear-side cover 
components 20A, 20Aby means of pressing bolts 36, 36A located on brackets 35, 
35A, and are fixed on them. Thus, when shots are jammed between threads of 
the bolts 36, 36A, those bolts are replaced by new ones or repaired after they are 
removed from the front-and rear-side cover components 20A, 20A. 

The frame-finer component 37 engages the upper ends of the first and 
second-side liner components 31, 31Aand the front and rear-side liner 
components 34, 34A. The frame-liner component 37 is shaped as a loop to form 
an opening through which the upper ends of the first and second- side liner 
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components 31, 31Aand the front and rear-side liner components 34, 34Apass. 
A ceiling-side liner component 39 is located on the frame-liner component 37. 
The ceiling-side liner component 39 has a looped projection 38 at its lower 
surface. The looped projection 38 is inserted into a looped and U-shaped groove 
that is defined by the upper ends of the side liner components 31, 31 A, 34, 34A 
and the frame-liner component 37. 

A labyrinthine structure is formed at the connecting part between the 
ceiling-side liner component 39 and the first- and second-side liner components 
31, 31 A. The^l^yrii^ine structure has four parts bent in the direction of the 



projection of shots. 



H The ceiling-side liner component 39 is pressed down by hook-like 

O members 24, 24 (Figs. 2 and 3). The members are located at the front and rear 

m 

yg positions of the upper ends of the impeller cover 20. Alternatively, instead of the 



hook-like members 24, 24, the ceiling-side liner component 39 may be pressed by 



W bolts that pass through the ceiling cover 22. 

£ 

O Next, how some of the liner components are exchanged is explained. 

ry 

jy When the ceiling-side liner component 39, which tends to be relatively easily 

^ abraded, is exchanged, the rotating cramp-type screws 23, 23 (Figs. 2 and 3) are 

fy loosened and dislocated, and then the ceiling cover 22 is removed. Then, the 

hook-like members 24, 24 are rotated to extend beyond the ceiling-side liner 
component 39. Then, the component 39 is taken out from the opening of the 
impeller cover 20. A new liner component is put in place of the component 39. 

When the front- and rear-side liner components 34, 34A are exchanged, 
first, the above operations are carried out until the ceiling-side liner component 
39 is removed. Then, the frame-liner component 37 is manually taken out. 
Then, one of the bolts 36, 36Athat screws the abraded liner component is 
loosened so that the abraded side liner component can be pulled up in the same 
direction that it is inclined. In place of the liner component a new one is put in. 

When the first and second-side liner components 31, 31 A, which are 
relatively slowly abraded, are exchanged, first, the above operations are carried 
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out until the front- and rear-side liner components are removed. Then, the 
(^ cr^nTpin g) member 11 is removed so that both the control gage 8 and the 
distributor 7 can be pulled toward the side where the nozzle 10 is located. Then, 
the impeller blades 6, 6 are pressed toward the central opening at the space 
between the impeller*side plates 5, 5A, and are pulled out toward the side where 
the nozzle 10 is located, as in the case of the control gage 8. 

Then, the screws 32A, 32A, which screw the second-side cover 
component 21 A, the spacer 33, which is shaped as a horseshoe, and the 
second-side liner component 31A, are loosened and pulled out. Then, the 
horseshoe -shaped spacer 33 is pulled up, and the second-side liner component 

iZ 31Ais slightly moved to the nozzle 10, so as to allow the second impeller-side 

plate 5Ato pass through the opening, in relation to it, of the second-side liner 

yp component 31 A. Then, the second-side liner component 31Ais moved up and 



III taken out of the upper opening of the impeller cover 20. 

— Then, the screws 32, 32, which screw the first-side cover component 21, 

p and the first-side liner component 31,. are loosened and pulled out. Then, the 
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FU first-side liner component 31 is moved to allow the first and second impeller-side 



plates 5, 5 A to pass through the opening, in relation to it. Then, as in the case of 
the second-side liner component 31 A, the first-side liner component 31 is moved 
up to be taken out of the upper opening of the impeller cover 20. The first and 
second-side liner components 31, 31A are replaced by new liner components. 

As in Figs. 1, 2, and 3, the ceiling-side liner component 39 is connected to 
the upper ends of the side liner components 31, 31 A, 34, and 34Aby the pressing 
members (hook-like members 24, 24) pressing the ceiling-side liner component 39, 
so that the ceiling-side finer component 39 is fixed on the upper ends. Also, at 
the connecting part between the ceiling-side liner component 39 and the first- 
and second-side liner components 31, 31 A, a labyrinthine structure that has at 
least four portions bent in the direction of the projection of the shots is located, so 
that shots can definitely be prevented' from projecting through the connecting 
part. 
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Also, the first and second-side liner components 31, 31Aare connected to 
the front and rear-side liner components 34, 34Aby pressing the front and 
rear-side liner components 34, 34A against the first- and second-side liner 
components 31, 3 1A using the pressing bolts 36, 36A, so that the first-and 
second-side liner components 31, 31Aare fixed on the front- and rear-side liner 
components 34. Thus, shots can definitely be prevented from being projected 
through the connecting part between the first- and second-side liner components 
31, 3 1A and the front- and rear-side liner components 34, 34A. Also, it can be 
assured that the impeller cover is prevented from being abraded. 

This invention allows liner components to be pressed against and fixed 
on an impeller cover. Thus, exchanging liner components for new ones is easy. 
Also, the connecting portions are closely fitted. Thus, shots can be prevented 
from being projected through the connecting portions. Also, the impeller cover 
can be prevented from being abraded. 



